The synaptic vesicles keep recycling by the processes of endocytosis and exocytosis to maintain the normal synaptic transmission. The synaptic vesicles are classified as the readily releasable pool (RRP) and the reserve pool (RP). In the endocytosis process, calcineurin (CaN), a Ca 2+ /calmodulin-dependent protein phosphatase, has been shown to play important roles. However, it is unclear about its roles in different vesicle pools. Here, we investigated the role of CaN in the regulation of vesicle recycling in the RRP and RP. Vesicle recycling was monitored by using fluorescent dyes FM1-43 and FM4-64 in the primary cultures of hippocampal neurons. Inhibition of CaN by FK506 and cyclosporin A suppressed the endocytosis in the RP, but not in the RRP. Inhibition of CaN also restrained the exocytic process triggered by 10 Hz stimulation, but had no effect on 3-5 Hz stimulation-induced exocytosis. FK506 also reduced the total vesicle pool size in the synaptic terminals. A synthesized CaN inhibitory peptide showed the similar effects as FK506 and cyclosporin A. These results revealed a novel mechanism that CaN plays critical roles in the distinct vesicle recycling processes.
Introduction
Synaptic vesicles accumulate transmitters and secrete them upon stimulation. Synaptic transmission is initiated by exocytosis of vesicles, which fuses with the presynaptic plasma membrane at the active zone and releases the transmitters into the synaptic cleft. After exocytosis, the empty vesicles are retrieved by endocytosis and recycled at the local terminal. The recycling process of synaptic vesicles, including exocytosis, endocytoisis, re-exocytosis, is essential for maintaining the vesicle pools in the nerve terminals and keeping normal synaptic transmission (Fernández-Chacón and Südhof, 1999; Südhof, 2000) . The rate of vesicle turnover also plays a role in several forms of synaptic plasticity (Ryan et al., 1996a; Goda and Stevens, 1998; Ma et al., 1999; Kohara et al., 2001; Zakharenko et al., 2002; Palizvan et al., 2004) Synaptic vesicles have been conventionally classified as two or three pools according to the characteristics in dynamics of vesicle exocytosis and endocytosis (Murthy and Stevens, 1999; Südhof, 2000; Kuromi and Kidokoro, 1998) . These are the readily releasable pool (RRP), the reserve pool (RP) and the recycling pool, although there are different classification and definition. The RRP consists of those vesicles that are immediately available for release. The vesicles in the RRP are presumed to correspond to those docked to the active zone. When the RRP is depleted, vesicles are recruited for exocytosis from the reserve pool (RP) to the active zone. The RP is a population of vesicles that are not morphologically docked and not primed for fusion, but it supplies the fresh vesicles for the RRP (Pyle 
